EFFICIENCY OF ELECTRIC FURNACES
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I Kilogram-Calorie1 i Pound-Calorie i British Thermal Unit i British Thermal Unit i Evaporative Unit
= 1,000 Gram-calories.
= 453.6 Gram-calories.
= 5/9 of 'a Pound-Calorie.
= 252 Gram-calories.
= 967 British Thermal Units.
The gram- and kilogram-calories are the most convenient for scientific investigations, but in cases where the weights are given in pounds the pound-calorie or the B.T.U. must usually be employed.
Rate of Heating.—The rate at which heat is produced, or supplied to a furnace, may be stated in any of the foregoing heat units combined with any convenient unit of time. Thus if 3 Ib. of coke are burnt per minute, and if the coke has a calorific power of 7,000 centigrade units (that is gram-calories per gram of coal, or pound-calories per pound of coal), the rate of heat production will be 21,000 Calb. per minute. The unit of electrical power is the watt— that is the power of i ampere flowing through the resistance of i ohm, and this produces heat at the rate of 0.239 ca^ Per second. In electric-furnace calculations it is often convenient to use the watt as the rate of heat production instead of the more cumbrous units just mentioned.
i watt        =0.239 grm.-calorie per second, i kilowatt  =0.239 kg.-calorie per second, i kilowatt  =0.527 Ib.-calorie per second.
Dr. Carl Hering2 has pointed out that great complication is caused by measuring electrical energy, heat energy and chemical energy in different units, and that it would be very desirable that all forms of energy should be expressed in electrical units. He recommends the watt-hour or kilowatt-hour as the practical unit for the measurement of all kinds of energy: he gives the following conversion factors:
POWER
i watt            = 0.238882 grm.-calorie per second.
i watt            = 0.0568776 B.T.U. per minute,
i kilowatt      = 14.3329 kg.-calories per minute.
ENERGY
i watt-hour   = 0.859975 kg.-calorie., i watt-hour   = 3.41266 B.T.U.      eJ——
1 In order to distinguish between the kilogram calorie and the gram calorie it is usual to use a C for the first, and a c for the second, thus 100 kg. calories would be written 100 Cal., and 100 grm. calories would be 100 cal. The author suggests the contraction Calb., tor pound-calories.
? Carl Hering, Trans. Am. Electrochem. Soc., xxi, 1912, p. 499.t the calorie should be based on the mean specific heat of water from o° C. to roo° C. This value is practically the same as if measured at 15° C., or at 60° F. The mechanical equivalent of i grm. calorie of heat measured at 15° C. is about 4.186 joules, making the heat value of ; kw,-second, 0.239 Cal., or 0.527 Calb. vol. i (1901), p. 90; Electrochemical Industry, vol. i (1902-03), pp. 141, 376, 462, Sv76.H ilos pilim, HO
